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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

e Over 20 years of crafting and analyzing infectious
disease models

* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

* Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* ||, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

e Case rates continue to slowly rise as do hospitalizations

* VA 7-day mean daily case rate increased to 15/100K from 13/100K
* US continues to increase slightly to 14/100K (from 11.5/100K)

* VA hospital occupancy (rolling 7 day mean of 173) has rebounded slightly from a near all-time low

» Surveillance anomalies continue as QA processes rebalance previously reported cases though seems to be slowing

* Projections anticipate future growth in cases but more limited growth in more severe outcomes:

* Current trends alone drive some future growth, in most regions of VA, though uncertainty is a bit high

* Recently emerging BA.2.12.1 subvariant may drive more rapid growth as it becomes more dominant across other parts of the state

* Model updates:
* Adjusted fitting to work on district level to reduce biases from limited outbreaks within counties and surveillance anomalies
* Adaptive scenario captures BA.2, have added a BA.2.12.1 scenario to capture the future growth of this more transmissible variant

* Models need to change their focused outcome to hospitalization or aggregate counties to districts to minimize noisy fluctuations

The situation continues to change. Models continue to be updated regularly.



Situation Assessment
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District Trajectories

Goal: Define epochs of a Health District’s COVID-19 incidence
to characterize the current trajectory

Method: Find recent peak and use hockey stick fit to find
inflection point afterwards, then use this period’s slope to
define the trajectory

Description

50
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Hockey stick fit
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== Phase 1: May 14 |
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Phase 3: July 01 |
== Surge End Date I
== Change Point Search : 1 :
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Apr
2020

Weekly Case Rate

Declining Sustained decreases following a recent peak

Steady level with minimal trend up or down

Sustained growth not rapid enough to be considered a

(per 100K) bounds
below -0.9

above -0.9 and below 0.5

above 0.5 and below 2.5

Surge
Currently experiencing sustained rapid and significant
In Surge arowth 2.5 or greater
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District Trajectories — last 10 weeks

# Districts

(prev week)
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CDC’s new COVID-19 Community Levels

What Prevention Steps Should You Take Based on Your

COVID-19 Community Level?

Low Medium
* Stay up to date with COVID-19 * |f you are at high risk for severe
vaccines iliness, talk to your healthcare

* Get tested if you have
symptoms

provider about whether you
need to wear a mask and take
other precautions

* Stay up to date with COVID-19

vaccines

* Get tested if you have symptoms

People may choose to mask at any time. People with symptoms, a positive test, or exposure to someone with COVID-19

should wear a mask.

COVID-19 Community Levels - Use the Highest Level that Applies to Your Community

New COVID-19

Cases
Indicators Low
Per 100,000 people
in the past 7 days

New COVID-19 admissions per 100,000

<10.0
population (7-day total)
Fewer than 200
Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day <10.0%
average)
New COVID-19 admissions per 100,000 NA
population (7-day total)
ZUDKIIICTE Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day NA

average)

The COVID-19 community level is determined by the higher of the new admissions and inpatient beds metrics,
based on the current level of new cases per 100,000 population in the past 7 davs

28-Apr-22

Medium

10.0-19.9

10.0-14.9%

<10.0%

* Get tested if you have symptoms

» Additional precautions may be

High

Wear a mask indoors in public Last Week
Stay up to date with COVID-19
vaccines

needed for people at high risk
for severe illness

High

=20.0

=15.0%

=10.0

=10.0%
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

CDC’s new COVID-19 Community Levels
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COVID-19 Community Levels - Use the Highest Level that Applies to Your Community

New COVID-19

Cases
Indicators

Per 100,000 people
in the past 7 days

New COVID-19 admissions per 100,000

10.0-19.9
population (7-day total)

. o

Fewer than 200 Percent of staffed inpatient beds

occupied by COVID-19 patients (7-day
average)

10.0-14.9%

New COVID-19 admissions per 100,000
population (7-day total)

2D Er (e Percent of staffed inpatient beds
occupied by COVID-19 patients (7-day
average)

The COVID-19 community level is determined by the higher of the new admissions and inpatient beds metrics,
based on the current level of new cases per 100.000 population in the past 7 davs
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District Trajectories with Community Levels

Community Level

(Title Color) Curve shows smoothed case rate (per 100K) Last week - _
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https://www.cdc.gov/coronavirus/2019-ncov/your-health/covid-by-county.html

Estimating Daily Reproductive Number —
Redistributed gap

April 25t Estimates

VA state-wide RE with 7 day moving window by confirmation date redistributed GT 2022-04-25 VA RE by VHASS region with 7 day moving window by confirmation date redistributed GT 2022-04-25

number

Date Confirmed Date Confirmed
R. Diff Last Week

Region

State-wide 1.044 0.113 I | o
Central 0.956 0.040 . - Cos . -
Eastern 1.058 0.190

Far SW 0.980 -0.094 Skipping Weekend Reports & holidays biases estimates

Near SW 1.144 0.256 Redistributed “big” report day to fill in gaps, and then estimate R from
Northern 1.022 0.000 ”smoothed” time series
' ' Virginia
Northwest 1.132 0.488 —
Methodology

6000

4000 - m
d ’r \
0

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date
Serial interval: updated to discrete distribution from observations (mean=4.3, Flaxman et al, Nature 2020)
Using Confirmation date since due to increasingly unstable estimates from onset date due to backfill

2000
1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133 : : :
Jun Jul Aug Sep 12
28-Apr-22 2021
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Mask Usage and Vaccination

Self-reported mask usage continues to fall
e US and VA experienced similar decreases
* Vaccination has leveled off and seen a slight rise since the start of April

PEOPLE WEARING MASKS CHART

All Doses - Daily
People Wearing Masks in Virginia

per 100 people d"sef";’"ber
: 50000 — doses
50 Fri Apr 22: — dosel
. —— dose2
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40-
30000 4
30— T T T T 1 1 T ‘ T ‘ T ‘ 1 ‘ ‘ ——
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Date
Delphi Group, delphi.cmu.edu/covidcast
20000 4
All Dates <4
e Virginia e United States
38.89 per 100 34.40 per 100 100001 _
People Wearing Masks in Virginia A
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-_— .
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Wastewater Monitoring

Wastewater provides a coarse early warning of COVID-19 levels in communities
* Overall in the US, there is an increase in sites with increased levels of virus compared to 15 days ago, however the pace of growth slows
* Current virus levels are at or exceeding max of previous historical levels, has slowed, though more sites are entering upper quintiles

Historic percentile of current detected levels over the past weeks

USA 040 - 20220317
20220325

m—2022.04-01 Percent Change over 15 days for the past weeks (US)
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y oL ol
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

SARS-CoV?2 Variants of Concern

United States

- 511520
B117

- 51617

- 01621
Pl
other

Emerging new variants will alter the future trajectories
of pandemic and have implications for future control

* Emerging variants can:
* Increase transmissibility

Prevalence

* Increase severity (more hospitalizations and/or deaths)
e Limit immunity provided by prior infection and vaccinations

Genomic surveillance remains very limited

* Challenges ability to estimate impact in US to date and
estimation of arrival and potential impact in future

Omicron Prevalences
subvariant BA.2 dominates

United
Alpha B.1.17 201 (V1) i K-n;‘fium 18-Dec-2020 4
s Sep2020 CDC nowcast for week i
Beta B.1.351  GH/501Y.V2 20H (V2) +S:L18F z:‘;':';(‘:‘zf:“' 18-Dec-2020 ending April 23rd ShOWS 97% % .
. . . §
Gamma  PA1 GR/S501Y.V3 20J (V3) +S:681H :Zz-ilzluzu 11-Jan-2021 overa" BA'Z in Reglon 3 WIth g 4
S:417N BA 2.12.1 at 31% ’
[FS:4171 India, : r-:
Delta B.A.617.2 GM478KV1  21A, 211,214 B IO:I-ZO?O :glcﬁ?PM:fz‘(‘m
Overall BA.2 in USA now at
) ) . MU‘“P'? VUM: 24-Nov-2021 0%
Omicron*  B.1.1.529 GRA 21K, 21L R346K :::i.rjtzr[\)e; [ 97% (BA-2-12.1 at 27%) «\ 3
72X\ v World Health
NS4 Y Organization WHO
28-Apr-22
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HHS Region 3: 4/17/2022 - 4/23/2022 NOWCAST

Region 3 - Delaware, District of Columbia, Maryland, Pennsylvania,
Virginia, and West Virginia

I
WHO label  Lineage #
Omicron  BA2

g BA2.121

B.1.1.529

BA2

B.1.617.2

USClass %Total 95%P!

voc

voc

voc

vBM

65.2% 57.3-72.5%

31.9% 24.4-404%

28% 22-3.7%

0.0% 0.0-0.0%

0.1% 0.0-0.2%

BA 2121

416/22
423122

CDC Variant Tracking
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https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
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SARS-CoV2 Omicron and Sub-Variants

As detected in whole Genomes in public repositories
Virginia
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Pandemic Pubs

1. In South Africa BA.4 and BA.5 demonstrate a transmission advantage.

Multiple provinces are showing increasing hospitalizations.

2. Survey on testing behavior estimates home testing now accounts for

more positive results than all other testing
3. Recent NEJM article shows benefits of 4t dose in reducing infections
and all outcomes.
4. Walgreens Nationwide tests show increasing positivity rate including
Virginia corresponding to a wave of BA.2 infections. Positivity is
reportedly highest in those with 3 doses more than 5 months ago

4 L. . SN
Virginia Positivity Trend
Positivity Rate  Total Tests
Current week 21.0% 1,005
Prior week 13.5% 874
Difference 7.5%
60%
2
2 409
> 40%
2
?
20%
e e
Jul2021  Oct2021 Jan2022  Apr2022
O O
N J

A Documented PCR-Confirmed SARS-CoV-2 Infection

@

New confirmed cases per day

B Symptomatic SARS-CoV-2 Infection

10000~

@ Proportion of Tests by Vaccination Status 04/16/2022 - 04/22/2022

g 60%
e
-
]
b 40%
2
E 200
a 13-3% 30 407,
E
[-%
0%
Not
Index Updated:  vaccinated
42572022

®% of Total Tests ® % of Total Positives

48.5%
35.8%)
11,39 13.1%
1.3% 1.0% 1.6% 1.3%
1 Dose 2 Doses >5m 2 Doses 3 Doses >5m
ago <=5m ago ago

36.7%

Positivity Rate
@ Proportion of Tests

Ages
All
5-11

25.6% 12-17
18-44
45-64

® 65+

3 Doses
<=5m ago

Recent Walgreens testing shows an increase in positivity rate for Virginia and many
states throughout the nation. The contracted sequencing through Aegis shows increasing
BA.2.12.1 proportions to the dominant BA.2

https://www.wal

greens.com/businesssolutions/covid-19-index.jsp

= 100.0- Primary = 1000 Primary
&£ :L analysis & ], analysis
3 begins g begins
[ : g '
2 150 3 60
5 S
= : Control group ] Control group
$ o0 ' Sl -
= ' ]
3 so ] _,_'_r,JIF’JJ 3 20
g e Four-dase group E . Four-dose group
v 0.0-mini= t T T T = 0.0~ t T T T
0 7 14 21 28 o 7 14 21 28
Days since Dose 4 Days since Dose 4
No. at Risk No. at Risk
Controlgroup 182,022 138003 113,810 99,706 87,330 Controlgroup 182,122 139,703 117,609 105,122 93,690
Fourdosegroup 182,122 138931 116323 103837 92513 Fourdosegroup 182122 140,200 118922 107.295 96272
Cumulative No. Cumulative No.
of Events of Events
Control group 0 3,643 7192 9502 1183 Control group [ 1563 3006 4,083 4,855
Four-dose group 0 2,838 5,008 6,323 7,269 Four-dose group o 1,126 1,831 2223 2,557
C Covid-19-Related Hospitalization D Severe Covid-19
- 100.00 Primary = 100.00 Primary
I ] analis
3 begins ] begins
S H § 020 '
= : k-1 :
¥ o040 : Control group 2 o ; Control group
s : ] :
2 ] 2 ol !
E o ' E :
| ' E} '
g : e H 005 1
G 000 it . . our- ose‘gmup 3 o000 = - : Four—duse‘gmup
0 7 14 21 28 0 7 1 2 28
Days since Dose 4 Days since Dose 4
No. at Risk No. at Risk

Control group 182,122 140,977 120,216 108,730 97,820
Four-dose group 182,122 141,021 120,360 108,966 98,125

Cumulative No.

of Events
Control group 0 53 154 246 328
Fourdosegroup 0 38 % 107 128

Analysis of Israeli data measured benefits of a 4th dose and found, a
fourth dose of the BNT162b2 vaccine was effective in reducing the
short-term risk of Covid-19-related outcomes among persons who

Controlgroup 182,122
Fourdosegroup 182,122 141,044

141,010 120,315 108,871
120,406 109,019

Cumulative No.

of Events
Control group [ 13 48 50
Fourdosegroup 0 ] 2 39

had received a third dose at least 4 months earlier.
https://www.nejm.org/doi/full/10.1056/NEJM0a2201688

97,998
98,180

126
52

NEW CONFIRMED SARS-CoV2 CASES PER DAY BY VARIANT
IN SOUTH AFRICA
(case data NICD plus multinomial spline fit to GISAID data)
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A recent analysis by Tom Wenseleers on the pandemic status
of South Africa highlights the benefits of vaccination, the
cost of continued waves of infection, and the transmission

advantage of BA.4 and BA.5..

https://twitter.com/twenseleers/status/1518673358845620225?s=12&t=v6hXWXImT3a0x

am7b24dPQ

Survey of testing
behaviors described
in recent MMWR
estimates that home
testing now provides
more positives than

all other testing
https://twitter.com/johnbrown
stein/status/151721859342295
0400



https://www.nejm.org/doi/full/10.1056/NEJMoa2201688
https://twitter.com/twenseleers/status/1518673358845620225?s=12&t=v6hXWXImT3a0xam7b24dPQ
https://www.walgreens.com/businesssolutions/covid-19-index.jsp
https://www.cdc.gov/mmwr/volumes/71/wr/mm7113e1.htm
https://twitter.com/johnbrownstein/status/1517218593422950400

Pandemic Pubs (last week)

1. Compensating Spike mutations outside of the
RBD enable sublineages of Omicron to increase
diversity in RBD, leading to immune and

monoclonal escape.

2. BA.2.12.1 has appears to have increased
transmissibility advantage over BA.2.

3. Moderna'’s bivalent vaccine approach shows
promising neutralization profile

Omicron Variant
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Moderna recently released data on a bivalent booster vaccine which contains
mRNAs for both the original and Beta spike protein. The mRNA-1273.211
booster (50 and 100-ug) elicited higher neutralizing antibody responses against
the ancestral SARS-CoV-2 and the Beta variant than that after the second
MRNA-1273 dose. It also elicited a 2.15 fold increase against Omicron compared

to the original.

https://assets.researchsquare.com/files/rs-

1555201/v1 covered.pdf?c=1650045900
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Texas researchers find that “stabilizing mutations in the N-terminal and S2 domains of the spike protein compensate for destabilizing
mutations in the receptor binding domain, thereby enabling the record number of mutations in Omicron sub-lineages.” The compensating
region, N-terminal and S2 domains, are highlighted in shades of blue, in panels A&C. Panel F shows monoclonal binding affinity to the receptor

binding domain. Panels G and H compare virus neutralization of NTD and RBD directed monoclonal antibodies respectively.
https://www.biorxiv.org/content/10.1101/2022.04.18.488614v1
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% Viral Lineages Among Infections

United States: 1/9/2022 — 4/16/2022

b
3
o

Gollection date, week ending

BA2

4116122 [JICLERER]
=
&
&

BA2

United States: 4/10/2022 — 4/16/2022 NOW!

usa

WHOlabel Lineage#  USClass %Total  95%..

Omicron  BA.2 VOC  74.4% 68.3-7¢
BA2.12.1 VOC  19.0% 13.4-26
BA11 VOC 6.1% 5.1-7.3
B.1.1.529 VvOC 05% 03-0.6'
Delta B.1617.2 VBM 0.0%  0.0-0.0'
Other Other* 0.0%  0.0-0.0'

*  Enumerated lineages are US VOC and lineages

circulating above 1% natianally in at least one week

period. "Other" represents the agaregation of lineages

which are circulating <1% natienally during all weeks

displayed

* " These data include Nowcast estimates, which are

modeled projections that may differ from weighted

estimates generated at later dates

1-AY.133 and their sublineages are aggregated
A3, BA.4, BAS and their

BA.2 advantage over BA.1 is from increased intrinsic transmissibility. Further BA.2.12.1 appears to have a transmission
advantage over BA.2. Hypothesis that “452R/Q is conferring some additional intrinsic transmission advantage. Distinguishing
these scenarios is challenging however and largely relies on assessing neutralization titer in assays with 452R/Q viruses and

Previous mutational analysis does not implicate 452R/Q in immune escape.

https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://twitter.com/trvrb/status/1516147508820398080

recent human sera.”

https://twitter.com/JPWeiland/status/1516551779013513220,



https://www.biorxiv.org/content/10.1101/2022.04.18.488614v1
https://covid.cdc.gov/covid-data-tracker/#variant-proportions
https://twitter.com/trvrb/status/1516147508820398080
https://twitter.com/JPWeiland/status/1516551779013513220/photo/1
https://assets.researchsquare.com/files/rs-1555201/v1_covered.pdf?c=1650045900

United States Case Rates

* Rebounding activity,
mainly in the Northeast

Declining 27 (36)
Plateau 16 (9)
Slow Growth 7 (8)
In Surge 4 (1) 5 :
it UNIVERSITYsf VIRGINIA
28-Apr-22

BIOCOMPLEXITY INSTITUTE 19



United States Hospitalizations

=l Trajectories of States = \"'

* Hospital admissions are \ e

lagging case rates, and have T

538 ' w \ Rl
mainly entered plateaus

* Rebounds in the Northeast
seen with some rising
hospitalization rates

Plateau 51 (50)
Slow Growth 1(1)
i Surge 00 _
i UNIVERSITYs VIRGINIA
28-Apr-22 20
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Virginia and Her Neighbors

 All have dramatically
dropped from peaks

* Rates have moderated

 All but Kentucky are below
10/100K

28-Apr-22
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New Jersey - Slow Growth
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Other Countries

* Many, but not all, European countries are experiencing a rebound in cases
* Rebound in hospitalizations is a bit delayed but observed in some of these countries as well
» US per capita hospitalization rates lower than most European nations

ol 1 asar S e P AT ReemLC) | 10 . X Our World
Weekly new hospital admissions for COVID-19 per million people
in Data

Weekly admissions refer to the cumulative number of new admissions over the previous week.

Daily new confirmed COVID-19 cases per million people

7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of infections.
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https://ourworldindata.org/explorers/coronavirus-data-explorer?zoomToSelection=true&time=2021-07-01..latest&facet=none&pickerSort=asc&pickerMetric=location&Metric=Confirmed+cases&Interval=7-day+rolling+average&Relative+to+Population=true&Color+by+test+positivity=false&country=USA~GBR~ZAF~CAN~ISL~IRL~DNK~ISR

County-level comparison to previous highest peak

* Most counties in VA have had the highest case rate of the pandemic in the last week
* Nationally the number of counties at their highest rate has expanded considerably

Recent Incidence Compared to Worst Week by County Recent Incidence Compared to Worst Week by County

Recent Incidence Compared to Worst Week by County

_A:A’

[ 02 04
Pre Last Week's Incids that of Worst Week

Last week

Last week

CR——— 0.0 0.2 0.4 0.6 0.8 1.0

| . Probortion of Last Wéek's Incidence tb that of Worst Week

0.0 02 04 06 038 1.0
Proportion of Last Week's Incidence to that of Worst Week

fili UNIVERSITY/VIRGINIA
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County-level comparison to last Summer

* Most counties in VA have had the highest case rate of the pandemic in the last week
* Nationally the number of counties at their highest rate has expanded considerably

Recent Incidence Compared to Weekly Summer Mean by County Recent Incidence Compared to Weekly Summer Mean by County
Mean: 7.55; Median: 0.44; IQR: 0.1-1.36 Mean: 1.93: Median: 1.04; IQR: 0.6-1.75

Recent Incidence Compared to Weekly Summer Mean by County
Mean: 1.7; Median: 0.9; IQR: 0.46-1.65

(X} 10 13 20 25
Proportion of Last Week's Incidence to that of Weekly Summer Mean

Last week '~ "
05 10 15 20 25 3.0
. Proportion of Last Week's Incidence to that of Weekly Summer Mean

05 10 15 20 25 3.0
Proportion of Last Week's Incidence to that of Weekly Summer Mean
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Zip code level weekly Case Rate (per 100K)

Case Rates in the last

. Color gradient adjusted lower
Week by le COde Rank Zip Code Name Prev Point Prevalence by Zip Code Poin;?;ev:lstzr(l)ce
1 23801 Fort Lee 1,590 (2022-04-25) ~Righ - +
* Some counts are low 2 22211 Fort Myer 1,180 l 1000
and suppressed to 3 24290 Weber City 850 -
X h i y hi Y 5 22201 Arlington 780 | Low : 0
are shown in whnite 6 22207 Arlington 750 Units=gtive:as?es/100,000
7 22202 Arlington 740 | Suppresseq*
8 23921 Buckingham 740 Data
9 24597 Vernon Hill 740
10 24258 Hiltons 730

Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

Note: New Color Scale

il UNIVERSITYs VIRGINIA
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Risk of Exposure by Group Size and HCW prevalence

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people (group size 25)
Group Size: Assumes 2 undetected infections per confirmed case (ascertainment rate from recent

seroprevalence survey), and shows minimum size of a group with a 50% chance an individual is infected by
zip code (eg in a group of 43 in Fort Lee, there is a 50% chance someone will be infected)

 HCW ratio: Case rate among health care workers (HCW) in the last week using patient facing health care
workers as the denominator / general population’s case prevalence

Rank Zip Code Name Size Group Size Needed for 50% Group Size Rank Name Ratio HCW Prevalence / Case Prevalence Prevalgn_c;: Ratio
1 23801 Fort Lee 43 Likelihood of =1 Infected }\ High : 450+ 1 King and Queen County  18.1 (2022-04-24) ; Higher HCW Prev )
2 22211 Fort Myer 58 £ 390 2 Covington City 135 S 4:1
3 24290 Weber City 81 4 330 3 Amelia County 6.2 3:1
4 24078 Collinsville 88 / L6 270 4 Lee County 5.6 S ey 23
5 22201 Arlington 89 ' \25\ C@7 210 5 Nottoway County 5.1 /4 ) - 1:4
6 22207 Arlington 93 ’ 5 150 6 Lunenburg County 4.8 0 \rauouer (RO 1:2
T 22202 Arlington 94 ~ : 20 7 Mathews County 43 { ba 1:3
8 23921 Buckingham 94 ) bei j‘ Lowi:30 8 Middlesex County 4.0 ‘ AN o PSP _ (Statiora 1:4
9 24597 Vemon Hill % Q b5~ ) 9 Smyth County 3.7 o g (7 Higher Case P’eVI1 5
10 24258 Hiltons 95 (@) = 10 Page County 2.8 ST Augesa O . Na-N
Only inclu u Zips with pop = 1000 and n supp data. (e & g 7 ouisa : ‘ ‘

notes pdwc(hltp

' g £ 2ot B | ianover
¢ X Qe Ik
. & & . Cra S g /
y S Bichanano, = Giles Bedford . — Y 3 “A ) o
- \ N ¥ 4 e Campbell 5L L ¥ L
N Tazewell <, Bland - O N R - Z  su TSNS
-\ Pulaski 8 gt Lo Charlotte d ie | T
& s ) J} Franklin “‘ : [ RS Y . |+
5 Russell y 9 Wythe b, < Floyd | f P 8
= R pitsyva e 7 '
\ o — ot [ fax n: | { £
Scott ":' W“"‘ ington o Bl N i / {_Mecklenbu g | ) o o suftolk [RSIE
9 \ A \ He,;‘,y = | j | B y ake 3
" I i — 1 l 2 > | AN L
B ed on Spatial IEmp cal Ba y SMOoO th d point prevalence for week ending 2022-04-25.
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Current Hot-Spots

Case rates that are significantly different from neighboring areas or model projections

e Spatial: Getis-Ord Gi* based hot spots compare clusters of zip codes with weekly case prevalence higher
than nearby zip codes to identify larger areas with statistically significant deviations

 Temporal: The weekly case rate (per 100K) projected last week compared to observed by county, which
highlights temporal fluctuations that differ from the model’s projections

Spatial Hotspots Clustered Temporal Hotspots

Spot i EaasiNae Cont. Point Prevalence Hot Spots by Zip Code Getis-Ord Gi* HotSpots Weekly Point Prevalence Model Residuals i v N
¥ E i ree o (2022-04-25) N I Cold Spot - 99% Confidence Adaptive 13APR Predicting | More Cases [N 170"
2 22201 Arlington 99% 7\ 3 f _04.- than Expected
{Frederick ) /N Cold Spot - 95% Confidence Week ending 2022-04-24 ¥ 15
3 22211 Fort Myer 99% SESHON, f . JFredeicy / .
4 22207 Arlington 95% "Iwi 1‘ J /Loudoun" 4 11 4 Cold Spot - 90% Confidence (Clarke /Loudoun ™ ;go
2 22202 égington SSZO N o S V4 »\'75&‘-:;2 Not Significant ' 5 0
4078 Collinsville 5 NS A f A TR SO
7 22209 Adington 950/: S \\\Fvguquwer @ Fairtax, Hot Spot - 90% Confidence | : jer\ ¢ Fairfax -?80
8 24112 Martinsville 95% [Bosbormn (BB [7 Hot Spot - 95% Confidence (Hecunn /20 ‘ /8 150
- £ A < Culpeper", i ) d { Ao T N 7 Fewer Cases
9 24251 Gate Clty 90% Ligranr 2 \vadisony ;;'WAS'E""'G\‘ .~ Hot Spot - 99% Confidence Highiand LB than Expected ~200
10 24290 Weber City 90% < / NG AW / g [ < Low : -250
11 22102 McLean 90% ;T s g S ot Lo m ‘ Cases / 100,000
Only includes Zips with pop = 1000 and no supp. data /B N O 5, ./ Caroline — ety W Caroine -
* Denotes zip codes with state prisons YA / 4\ Abemarie /. Louisa X - / S S,
——/ Rockbridge 'y ~ - Alleghany .4 Rockbridge ) / )
£ ~/ 7,/ Nesson y Accomack Fa v o/ / Hanover “%, : Accomack
c Botetourt Ahorst S ii;ack.ngham c";;-:nat}a S ) ’ ( Botetourt Buckingtear) Powhatan 2 = —=
e o B8 { « sy 3 : N Craig \ e Feien? NChik. N ﬁ e
Bucm"a‘;‘\_ > Gies 2 C ’ Bedtord /> 7 \ ,3\“\ A Amelia L?,'T?*‘*"‘“ o |Nortnampton o Buchan;n" : g - \Gllesr C Sy Bedford el o > L ﬂ Northampton
) pN > W A [T— % ~ York| £ C | O\ d e Y ok
= T N\ “fazewel S Bland 5 Mont. | i \Camvbe” y S ‘Nonoway"' T Surry  f ,4 / - |Dickensoh <" Tazewell < Bland o =) Sl Edwa’f sury S\ S
Jwise, SN A\ Pulaski § =t Yagd Wy Charotte T | Dinwiddie | T 3 = Yoo A e Puisskl S 4 ) Chenote hmide 1 7
x( @ S rusat VT X pwne N oy A En [ | Lunenburg “»h immax ( I @ O Rusat VX we N\ e | Lunenburg | Sussex R
N S N \ 2 P | pi ia | S A <y / 7 \ g i Smyth 2 Pittsylvania ~ [ e
7 7 9 \ '\//‘;/asnin e ks AT o N\ ¢ 8*‘ P“sy‘vana‘:‘ et 3/ T‘answmk‘ | s [ 2 \ S Washington " : Carroll Halifax : “Brunswick
e SR 10 4 g T cayen I patrick . " / £ Mecklenburg | ;1:;\ d Suﬂ‘olk“ B ( " Lee % Grayson 7 Patrick i -~ / {_Mecklenburg [ :\
- 1 T e SR ) 1o S / p— ) T | | \ : . —— _ l Vil .
. (d' X , Moran's | =-0.004394, Z-Score = 0.179504, P-Value = 0.857542
Based on Global Empirical Bayes smoothed point prevalence for week ending 2022-04-25. [ No Residual Autocorrelation Detected
v
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Scenario Trajectory Tracking

Which scenario from last projection did each county track closest?

 Minimal difference between

p rOj ect i O n S Ove ra I | ‘ Virginia Daily Confirmed - Comparison Model Proximity C|°sest Model
o g Models 13APR Predicting I Adaptive
* Mixed results reflective of similarity =~ = e naesedcon Week ending 2022-04-24 VariantBA.2
of scenarios, most counties I B2 inccr

tracking slower decline scenarios
(BA2 and DecreaseControl)

Daily Confirmed case:
o 5 &

fili UNIVERSITY/VIRGINIA
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Model Update — Adaptive Fitting

il UNIVERSITY, VIRGINIA
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Model Structure Extended for Multiple Strains

Omicron escapes immunity from vaccinated and those infected with Delta
* Multiple strain support allows representation of differential protection based on
immunological history

* Severity of Outcomes varies by strain and level of immunity, thus allowing model to better
capture hospitalizations and deaths from Omicron

* Adaptive fitting approach continues to use simulation to generate the full distribution of
immune states across the population

Naive Original Variant [Delta] New Variant [Omicron]

Tier 2
Two Dose
Vaccine

Tier 0
No Immunity

28-Apr-22 BIOCOMPLEXITY INSTITUTE
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Adaptive Fitting Approach

Each county fit precisely, with recent trends used for 5 | Fairfax County ~ _ soss
future projection 01
25 - A
* Allows history to be precisely captured, and used to guide bounds | A
on projections 5 ] o I"{"-
. . / \
Model: An alternative use of the same meta-population o |
model, PatchSim with multiple tiers of immunity Z -
* Allows for future “what-if” Scenarios to be layered on top of w0 M

calibrated model

Original Variant [Delta] New Variant [Omicron]
A\

* Allows for waning of immunity and for partial immunity
against different outcomes (eg lower protection for infection
than death)

External Seeding: Steady low-level importation

* Widespread pandemic eliminates sensitivity to initial
conditions, we use steady 1 case per 10M population per day
external seeding

il UNIVERSITY VIRGINIA
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Using Ensemble Model to Guide Projections

Virginia
Ensemble methodology that combines the Adaptive with ' | == AR spatial
. . e L. ) B AR

machine learning and statistical models such as: Y

150.0K 1 Wl SEIR
* Autoregressive (AR, ARIMA) PatchSim_adpt-Delta

EnKF

100.0K

* Neural networks (LSTM) et el o _
50.0K - -
e Kalman filtering (EnKF) SOR® -~ PARSERFIAN. PN
0.0 “‘T‘“‘T'{'{)QQT““.M il N e

9 A1 ola 03050709 1) o). 03 a5

Weekly forecasts done at county level.

Virginia Beach, Virginia Loudoun, Virginia

Models chosen because of their track record in disease ] = 2 o St
forecasting and to increase diversity and robustness. =21 m SlEm o /\

Ay AR S P VY .
Ensemble forecast provides additional ‘surveillance’ for I Gy T ME T o
m a ki n g Sce n a ri O_ b a S e d p roj ect i O n S ] . = ﬁjwm‘ Roanoke City, Virginia 6ok : ﬁ}pm, Henrico, Virginia
Also submitted to CDC Forecast Hub. (S i | | |

o W | e ]

AT
=1 020 A% 4 04403409 4.00.402,%,0%,02,0% 02033 4.044.024.024.01.4.02413,.0%,.03 ,.0°
iili UNIVERSITYsf VIRGINIA 10295019300 5003 360 30 Jord 30 30 0 500" 02030003000 J0nd Jem Jn Somd Jon on2 30n2 3612
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Seroprevalence updates to model design

New Data released late on April 26t not yet incorporated in model

United States COVID-19 Infection-induced Seroprevalence Estimates Full date ranga for round 30: 1/27/2022 - 2/26f2022

Several seroprevalence studies provide better
picture of how many actual infections have occurred o -~ =

95% Confidence Interval

Number of Estimated

CDC Nationwide Commercial Laboratory Seroprevalence

aaaaaaaaaaaaaaaaaa
W-ﬂ.sa-ﬁwuo—waﬂ,?av«.u:-u
S u rvey Total Number of Cases
e o
2/ 28!2022
78,357,352

Pre-Omicron these findings were consistent with an
ascertainment ratio of ~2-3x

~| pd(%ftd)

* Thus there were 2.5 total infections in the population for
every confirmed case recently

Qe
Ros h Elecsys
° Number of Samples

Tested: 45,810

A For Round 30, 18 states have data collection periods of less than 14 days. These states are indicated with an “*” on the map above and in the sparklines below. &

Case ascertainment for Omicron infections are half of

. Virginia
that for pre-Omicron, thus for every case there are ~5 Feb 22nd 45% [42% - 48%]; Jan 22"¢: 34% [31%- 39%]
total infections e,
* During the peak of Omicron, the degradation of test . .
seeking and capacity were modeled to have fallen by 3x
with a rebound to pre-Omicron levels by mid-Feb w .

ﬁéUNIVERSITYofVIRGINIA https://covid.cdc.gov/covid-data-tracker/#national-lab
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https://covid.cdc.gov/covid-data-tracker/#national-lab

; VIRGINIA'S COVID-19 in Virginia: VD Hessi

Calibration Approach

HANDS.
ur part, Dashboard Updated: 4/27/2022
e Data: 3‘;;%;2;:;&, pomiem i e

Data entered by 5:00 PM the prior day.

* County level case counts by date of onset (from VDH)

* Confirmed cases for model fitting Total Gt Total Hospital Total
« Calibration: fit model to observed data and ensemble’s forecast 1,697,577 A;"g"ss';';* 23““;2
*  Tune transmissibility across ranges of: (New Cases: 1540)A ’8 ’2
+  Duration of incubation (5-9 days), infectiousness (3-7 days) Cird e S o bl b
+  Undocumented case rate (1x to 7x) guided by seroprevalence studies T e o €l e B O SR e veat s A o omeaoda s o b e AR
*  Detection delay: exposure to confirmation (4-12 days) Er{fg?iélptﬂrfhﬁT,fg;.:; ?E‘é‘é’é&?ﬁ"ﬁﬂﬂmﬁ ’ﬂb,f& ;;Laiﬁ'”lﬁ'?\d filw\.fe"c!.'lf}fif.’.i.f.;ihé’:?ugm. 27,2020, Found

here: http: d i
Sonrce: ("\u < - Vireinia Flmlrﬂnl n| sease §| rvei ||:| nee Qv stem lVFDQ‘\ d’\"v entere tl hv ﬁ m PM |hP nrior dav

* Approach captures uncertainty, but allows model to precisely track the full trajectory of the outbreak _
Outbreaks

* Project: future cases and outcomes generated using the collection of fit models run intc Total Outbreaks* Outbreak Associated Cases

7473
the future A 128,618

* Mean trend from last 7 days of observed cases and first week of ensemble’s forecast

* At least two (2) lab confirmed cases are required to classify an outbreak.

used

* OQutliers removed based on variances in the previous 3 weeks Testing Encounters PCR Only* Current 7-Day Positivity Rate PCR Only**

» 2 week interpolation to smooth transitions in rapidly changing trajectories 13,423,819 8.5%

* PCR" refers to "Reverse transcriptase polymerase chain reaction laboratory testing."
** Lab reports may not have been received yet. Percent positivity is not calculated for days with incomplete data.

* OQOutcomes: Data driven by shift and ratio that has least error in last month of et Prytac Kiftaiatey
observations

. . . . . . . Total Cases* Total Deaths
* Hospitalizations: 3 days from confirmation, 6.8% of cases hospitalized 174 1
* Deaths: 11 days from confirmation, 1.45% of cases die *Casesdefind by CDC HAN case defsition: hups/lemerwency odc gov/han/2020/ha

Accessed 10:20am April 27, 2022
https://www.vdh.virginia.gov/coronavirus/
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Scenarios — Transmission Conditions

* Variety of factors continue to drive transmission rates

e Seasonal impact of weather patterns, travel and gatherings, fatigue and premature
relaxation of infection control practices

 Waning Immunity: Mean of 6 months to a year protection (rate of 0.0027)
similar to Pfizer study, Omicron waning with a mean of 4 months

* Projection Scenarios:

* Adaptive: Control remains as is currently experienced into the future with
assumption that Omicron remains as the majority strain, and that infection with
Omicron provides protection against Omicron infection in the future

* Adaptive-VariantBA2_12: Same as Adaptive, but with BA.2.12.1 subvariant
continuing predominance and having a 30% transmission advantage over existing
Omicron (mainly the overall BA.2 subvariant)

* Adaptive-VariantBA2_12-IncreasedControl: Same as Adaptive-VariantBA2 12, but
with a 25% reduction in transmission to increased mitigations starting in 30 days and
phasing into full effect over 2 weeks

 UNIVERSITYo VIRGINIA
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3909743

Scenarios — Omicron BA.2 Description

BA.2 shows signs of increased transmissibility

* Transmissibility: Analysis of household contacts in Denmark and the
UK suggests a 40% to 3x increase in transmission.

* Now use a 30% boost to transmissibility only

* Prevalence: Detection in US has been widespread but limited; given
growth observed elsewhere and US, and current estimated prevalence,
this would lead to BA.2 prevalence of 50% in early April

e Severity: Assumed to be same as for other Omicron subvariants

Table 3: Relative effect of Omicron VOC BA.2 vs. BA.1

Susceptibility Transmissibility
Unvaccinated Fully vaccinated Booster vaccinated Unvaccinated Fully vaccinated Booster vaccinated
Omicron BA.2 households 2.19 245 2.99 262 0.60 0.62

(1.58-3.04) (1.77-3.40) (2.11-4.24) (1.96-3.52) (0.42-0.85) (0.42-0.91)
‘Omicron BA.1 households ref ref ref ref ref ref
() () () () () ()
Number of observations 17,945 17,945 17,945 17,945 17,945 17,945
Number of households 8,541 8,541 8,541 8,541 8,541 8,541

Notes: This table shows odds ratio estimates for the effect of living in a household infected with BA.2 relative to BA.1. Column 1 and 4
shows the relative transmission of BA.2, conditional on being unvac- cinated. Column 2 and 5 shows the relative transmission of BA.2,
conditional on being fully vaccinated. Column 3 and 6 shows the relative transmission of BA.2, conditional on being booster
vaccinated. Note, all estimates are from the same model, but with a different reference category across column 1-6. The estimates are
adjusted for age and sex of the primary case, age and sex of the potential secondary case, size of the household, and primary case
sample date. The estimates are furthermore adjusted for vacci- nation status of the potential secondary case and primary case
interacted with the household subvariant. 95% confidence intervals are shown in parentheses. Standard errors are clustered on the
household level. The odds ratio estimates for the full model are presented in Appendix Table 12, column |

Danish Household Study - MedArxiv

28-Apr-22

Table 4. Secondary attack rates for contacts of cases with confirmed sequenced VUI-
22JAN-01 and all other Omicron (VOC-21NQV-01)

(Case test dates 1 January to 14 February 2022, variant data as of 7 March 2022 and contact
tracing data as of 8 March 2022)

Number of Adjusted* secondary
exposing | Number of | attack rate (95%
Variant Setting cases contacts Confidence Interval)
VOC-21NOV-01 Household 178,069 369,011 10.7% (10.6%-10.8%)
VUI-22JAN-01 Household 20,072 41,621 13.6% (13.2%-14.0%)
VOC-21NOV-01 Non- 30,325 74,343 4.2% (4.0%-4.3%)
household
VUI-22JAN-01 Non- 3,565 8,763 5.3% (4.7%-5.8%)
household

UK HAS report shows 2ndary Attack rates ~30% higher
in households and out of households.
https://assets.publishing.service.gov.uk/government/up
loads/system/uploads/attachment data/file/1060337/T
echnical-Briefing-38-11March2022.pdf

Fraction of Omicron sequences

BA.2 weekly growth advantage over BA.1 by country

Estimated BA2
prevalence projection

Midpoint: 2022-04-01
100 —
.//‘
."f

20 /

0 _— Growth rate = 10% (Omicron BA.2)
i

Jan Feb Mar Apr May Jun Jul
2022

This projected prevalence is based on the
increase experienced in Denmark the growth
rate in VA may be markedly different

Many countries

.| Tracking a 2x
Ll Advantage for
BA.2 vs. BA.1

Barak Raveh

| via Twitter
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https://www.medrxiv.org/content/10.1101/2022.01.28.22270044v1.full.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1050721/Vaccine-surveillance-report-week-4.pdf
https://www.medrxiv.org/content/10.1101/2022.01.28.22270044v1.full.pdf
https://twitter.com/barakraveh/status/1493648218000924680
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1060337/Technical-Briefing-38-11March2022.pdf

Scenarios — Omicron BA.2.12 Description

Observed BA.2. 12 1 prevalence

other

BA.2.12.1 shows signs of increased transmissibility via
increasing prevalence in the US, especially the Northeast

Transmissibility: Not as well observed as previous VoCs
as mainly in US and worldwide genotyping efforts have
slowed

Using a 30% boost to transmissibility

Prevalence: Growth rate compared to BA.2 seems to
be similar as to BA.2’s vs. BA.1 (and BA.1.1), thus
assuming similar prevalence curve (30% growth
advantage, doubling ~every 8 days)

Conservatively estimating prevalence to hit 50% on
June 15t with ~95% 4 weeks later

Severity: Assumed to be same as for other Omicron
subvariants

28-Apr-22

B BA2.12.1

Coarse Polynomial fitted estimates of

United States

A.2.12.1 prevalence

Virginia




Scenarios — Surveillance Corrections

* Recent surveillance adjustments biased projections

* Normal projections are sensitive to recent trends in reported cases, when there

are adjustments it can lead to the appearance of a trend when there isn’t one
Twitter Link

* Blue Ridge health district example
* QA process led to distribution of cases from

C’ville to Albemarle seems to nearing end /‘“\\4
* C'ville is returning from negative cases, but thus - | W
* To correct we now fit to cases at district E

Albemarle_51003

level and then disaggregated district cases to

county based on population

* Will lead to county level mismatch of projections and
ground truth surveillance

2022-03-26 Adaptive

* More robust to minor fluctuations in surveillance data
 UNIVERSITYo VIRGINIA
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https://twitter.com/HealthyBRHD/status/1512502929428733952?ref_src=twsrc%5Etfw%7Ctwcamp%5Eembeddedtimeline%7Ctwterm%5Eprofile:HealthyBRHD%7Ctwgr%5EeyJ0ZndfZXhwZXJpbWVudHNfY29va2llX2V4cGlyYXRpb24iOnsiYnVja2V0IjoxMjA5NjAwLCJ2ZXJzaW9uIjpudWxsfSwidGZ3X3NwYWNlX2NhcmQiOnsiYnVja2V0Ijoib2ZmIiwidmVyc2lvbiI6bnVsbH19&ref_url=https://www.vdh.virginia.gov/blue-ridge/

Projection Scenarios — Combined Conditions

Adaptive C SQ
Adaptive-VariantBA2 C SQ
Adaptive-VariantBA2 12 C SQ

Adaptive-VariantBA2 12-

IncreasedControl

Transmission Controls:

Vaccinations:

Increased SQ

Likely trajectory based on conditions remaining similar to the current experience,
includes immune escape due to Omicron

Transmission rates for BA.2 infections are 30% more infectious, BA.2 prevalence
reached 50% on April 15 and rises to over 95% by mid-May

Transmission rates for BA.2.12.1 infections are and additional 30% higher, with
BA.2.12.1 prevalence reaching 50% on June 15t and rising to ~95% 4 weeks after

Same as Adaptive-VariantBA2_ 12 with increased mitigations reducing
transmission by 25% starting June 1

C = Current levels persist into the future

Increased = Transmission rates are reduced by 25% over 2 weeks starting May 1

Spring = Transmission rates from mid-Jan 2021 through mid-March 2021 are coarsely replayed,
representing a 60% reduction in transmission rate drivers, with Omicron remaining dominant
SQ = Status quo acceptance leads to low rates of vaccination through the summer

VO = Vaccination acceptance optimistically expands with increased rates through the summer
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Model Results
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Daily Confirmed cases

Outcome Projections
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* without surveillance correction VariantBA2 peaked over 10K in July
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Outcome Projections — Closer Look

Daily Hospitalized

Virginia Daily Hospitalized - Comparison
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Detailed Projections: All Scenarios

Projections by Region Projections by District
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Capacities by Region
COVID-19 capacity ranges from 80% (dots) to 120% (dash) of total beds
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Projections show continued declines and with expanded capacities
and adjusted length of stay, no capacities exceeded

nteractive Dashboard E
with regional
projections
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https://nssac.bii.virginia.edu/covid-19/vmrddash/

Current Influenza Hospitalization Forecast
Statistical models for submitting to CDC FluSight forecasting challenge

* Hospitalizations nationwide are rising, VA still steady ] o
Hospital Admissions for Influenza and Forecast
for next 4 weeks (UVA ensemble)
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https://github.com/cdcepi/Flusight-ensemble/blob/main/2022-01-31/ensemble-2022-01-31.pdf

Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

e Case rates continue to slowly rise as do hospitalizations

* VA 7-day mean daily case rate increased to 15/100K from 13/100K
* US continues to increase slightly to 14/100K (from 11.5/100K)

* VA hospital occupancy (rolling 7 day mean of 173) has rebounded slightly from a near all-time low

» Surveillance anomalies continue as QA processes rebalance previously reported cases though seems to be slowing

* Projections anticipate future growth in cases but more limited growth in more severe outcomes:

* Current trends alone drive some future growth, in most regions of VA, though uncertainty is a bit high

* Recently emerging BA.2.12.1 subvariant may drive more rapid growth as it becomes more dominant across other parts of the state

* Model updates:
* Adjusted fitting to work on district level to reduce biases from limited outbreaks within counties and surveillance anomalies
* Adaptive scenario captures BA.2, have added a BA.2.12.1 scenario to capture the future growth of this more transmissible variant

* Models need to change their focused outcome to hospitalization or aggregate counties to districts to minimize noisy fluctuations

The situation continues to change. Models continue to be updated regularly.
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Overview of relevant on-going studies
Other projects coordinated with CDC and VDH:

* Scenario Modeling Hub: Consortium of academic teams coordinated via MIDAS / CDC
to that provides regular national projections based on timely scenarios

* Genomic Surveillance: Analyses of genomic sequencing data, VA surveillance data, and
collaboration with VA DCLS to identify sample sizes needed to detect and track
outbreaks driven by introduction of new variants etc.

* Mobility Data driven Outreach locations: Collaboration with VDH state and local,
Stanford, and SafeGraph to leverage anonymized cell data to help identify sites most
frequently visited by different demographic groups
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COVID-19 Scenario Modeling Hub — Round 13

Collaboration of multiple academic https://covid19scenariomodelinghub.org/viz.html
teams to provide national and state- S U T ———
by-state level projections for 4 IR ‘,.k ﬁ |
aligned scenarios I 4 i |
. . . \*'/ ‘E'"- \"‘J “.\‘ \:’{ \\E_ﬁ— yr,,‘f‘ah_g——*r
° R oun d 13 resu |tS g ettl ng fl Nna I iz ed U | (S e e N gy, TSI i e s et
* Scenarios: New Variant in Summer ,*"'%, f"%, f"x‘ f"%
) ! 1 1 1
and waning compared (yes/no new f \ f \ i f;
variant vs. 4 month or 10 month w -~ | \‘" '

waning)
* Prelim results shared internally

* Only national consortium tracking
Omicron wave well

 Rounds 4-12 now available
Round 4 Results were published

May 5t, 2021 in MMWR
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https://covid19scenariomodelinghub.org/viz.html
https://www.cdc.gov/mmwr/volumes/70/wr/mm7019e3.htm

Busiest Places: Mobility Data Can Assist

SafeGraph provides fine-grained mobility measures

SafeGraph: anonymized geolocation data aggregated from numerous cell

phone apps

One of the most fine-grained and high-coverage mobility data sources
available: 6.4 million POls in the US; 158,869 POls in VA

Has been utilized by hundreds of researchers, governments, and the CDC
to aid COVID-19 efforts (Chang, Pierson, Koh, et al., Nature 2020; Chang
et al, KDD 2021)

Daily and hourly number of visits to points-of-interest (POls), i.e., non-
residential locations such as restaurants, bars, gas stations, malls, grocery
stores, churches, etc.

Weekly reports per POl of where visitors are coming from (at the census
block group level)

Still has limitations to be aware of (e.g., less representation among
children and seniors)
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https://www.safegraph.com/
https://www.nature.com/articles/s41586-020-2923-3
https://venturebeat.com/2020/11/18/stanford-and-carnegie-mellon-find-race-and-age-bias-in-mobility-data-that-drives-covid-19-policy/

Find the Busiest Locations

POls are individual addresses,
need some aggregation to busy
areas
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Find locations visited by Target Population

Census Block Gr(?upsd in Dapville 1. Use census data to characterize the
N N populations of the different census block
groups
2. |dentify most frequently visited POls for each
CBG

. Cluster most visited POls
4. Provide potential sites grouped by the
demographic groups they likely serve

Goal: Provide frequently visited locations based on populations and

vaccination levels one desires to reach
Example: List of locations in the Southside frequented by Black Virginians



Overview of the current roster of targeted populations

These are the current roster of targeted population groups that we are
providing as part of the weekly delivery to VDH. (This roster is subject to
change.)

Whole population (eg, no target population filters are applied)
Race Black

Ethnicity Latinx

Ages 20-40

Ages 20-30

Ages 30-40

Unvaccinated populations

Latinx or Black g



Data Elements in the CSV

Population Group

For a targeted file like this one,
these will all be the same value.

VDH District

Locality
Accomack Ct

District

Eastern Shor

PopulationGroup
Latinx or Black

Accomack Cc Eastern Shor Latinx or Black
Accomack Cc Eastern Shor Latinx or Black
Accomack Cc Eastern Shor Latinx or Black
Accomack Cc Eastern Shor Latinx or Black
Albemarle Ct Blue Ridge
Albemarle CtBlue Ridge
Albemarle CiBlue Ridge
Albemarle CitBlue Ridge
Albemarle Ct Blue Ridge

Latinx or Black
Latinx or Black
Latinx or Black
Latinx or Black
Latinx or Black

LocationlD

89ba2b5s5
89ba2caf

89ba2b57
89bbd4ad
89ba2b53
89b38647
89b477ff

89b38645
89b3888d
89b387fd

L R S L O e R N ¥ N S

LocationWeight

4966.030095 Friday
3728.476605 Friday
3508.193676 Saturday
2582.802769 Wednesday
1844.868961 Sunday
14088.0684 Thursday
6999.363545 Saturday
5824.383454 Wednesday
5078.488029 Friday
4655.844131 Saturday

AreaMostVisitedDay HighlyVisitedAddress

AreaMostVisitedPeriod

This is the 4-hour period in

the week when the L14 sees
its highest traffic. This is not

target group-specifi @'

reaMostVisitedPeriod
25297 Lankford Hwy Rt 13 N, CfFriday 17:00-21:00
26036 Lankford Hwy, Onley, V/ Friday 15:00-19:00
25274 Lankford Hwy, Onley, V/ Saturday 13:00-17:00
25102 Lankford Hwy, Onley, V# Sunday 11:00-15:00
25102 Lankford Hwy, Onley, V# Friday 16:00-20:00
1215 Lee St, University of Virg Thursday 07:00-11:00
1980 Rio Hill Ctr, Charlottesvill Saturday 12:00-16:00
Cabell Hall 525 Mccormick Roe Wednesday 11:00-15:00
540 Pantops Ctr, Pantops, VA, . Thursday 11:00-15:00
100 Twentyninth Place Ct, Chal Saturday 11:00-15:00

Lat
37.6978738
37.6881681

37.69859
37.7023677
37.7030842
38.0327733

38.087391
38.033334
38.0334982
38.077516

Lon
-75.716796
-75.722612
-75.722612
-75.710981
-75.716796
-78.500766
-78.472353
-78.506447
-78.455301
-78.478036



Mobility Data Updated Weekly

Box: https://virginia.box.com/s/03kg8elOkzd9w43wz2g3myozov76uizo

Excel sheets and simple HTML maps packaged for use

VDH has a dashboard available upon request to allow interactive viewing

https://arcgis.vdh.virginia.gov/portal/apps/opsdashboard/index.html#/8

631cfc4f181460fafc7e1923f41d581

’S\"Cisco AnyConnect Secure Mobility Client - X

Dashboard is restricted to VDH offices @ o
and those who VPN into the CoV -f%; Connected 1o VDH SSL VPN,
Network VDH SSL VPN

00:48:57 (23 Hours 11 Minutes Remaining)

56



https://virginia.box.com/s/03kq8el0kzd9w43wz2g3myozov76uizo
https://arcgis.vdh.virginia.gov/portal/apps/opsdashboard/index.html#/8631cfc4f181460fafc7e1923f41d581
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Questions?

Points of Contact

Bryan Lewis
brylew@virginia.edu

Srini Venkatramanan
srini@virginia.edu

Madhav Marathe
marathe@virginia.edu

Chris Barrett
ChrisBarrett@virginia.edu
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Biocomplexity COVID-19 Response Team

Aniruddha Adiga, Abhijin Adiga, Hannah Baek, Chris Barrett,
Golda Barrow, Richard Beckman, Parantapa Bhattacharya,
Jiangzhuo Chen, Clark Cucinell, Patrick Corbett, Allan
Dickerman, Stephen Eubank, Stefan Hoops, Ben Hurt, Ron
Kenyon, Brian Klahn, Bryan Lewis, Dustin Machi, Chunhong
Mao, Achla Marathe, Madhav Marathe, Henning Mortveit,
Mark Orr, Joseph Outten, Akhil Peddireddy, Przemyslaw
Porebski, Erin Raymond, Jose Bayoan Santiago Calderon,
James Schlitt, Samarth Swarup, Alex Telionis, Srinivasan
Venkatramanan, Anil Vullikanti, James Walke, Andrew
Warren, Amanda Wilson, Dawen Xie
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